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Introduction
Firms' pursuit of competitive advantage vis-à-vis competitors is a central topic in strategic management (Teece et al., 1997) . Technological innovation is frequently cited as a base for such an advantage and the characteristics or factors that affect firm performance in innovation (or innovativeness) are therefore an important investigation area. It is widely accepted that an organization's capability to innovate is closely tied to its intellectual capital, i.e. to its ability to utilize its individual knowledge resources. Several studies emphasize how new products and processes embody knowledge (e.g. Stewart, 1997) , describe innovation as a knowledge management process (e.g. Madhavan and Grover, 1998) and characterize innovative companies as knowledge creating (e.g. Nonaka and Takeuchi, 1995) . There is a clear link between individual knowledge and innovation.
Small firms rely mainly on their CEO's knowledge to innovate (Burton, 2001) . Small firms' leaders regard their own activities as sufficient and seldom involve employees in unique and valuable activities such as developing innovations (Klaas et al., 2010) and human capital programs are not commonly used in small businesses (Cook, 1999) . Recently, scholars have questioned whether small firms' dependence on the CEO's individual knowledge is efficient or whether it actually underutilizes other employees' talents and knowledge (Klaas et al., 2010) .
There is currently limited empirical evidence to convincingly answer this question. On the one hand, a number of articles adhering to the 'upper echelon perspective' study the link between CEOs' and top managers' human capital and small firms' innovative performance. The results are mixed. While some studies (e.g. Chaganti et al., 2008) find a positive relationship, others observe no relationship (e.g. Lynskey, 2004) . A study by De Winne and Sels (2010) finds that owners' and managers' human capital has no direct effect on new ventures' innovative output, but only an indirect effect in the sense that highly educated CEOs and managers tend to hire more highly educated employees and tend to use more human resource practices (see also Bergmann Lichtenstein and Borch et al., 1999; Schuler and Jackson, 1987) ; two factors which in turn increase the venture's innovation intensity. On the other hand, there is limited understanding of how non-managerial employees contribute to firms' new product or process development (Wales et al., 2011; Slevin and Terjesen, 2011) . Most articles that do study the effect of employee involvement on innovation performance -in line with the strategic view of human resource management -look at large established firms, whereas studies on small firms are almost non-existing (for an exception see De Winne and Sels, 2010) . This paper therefore analyzes to which extent using CEOs', managers' and non-managerial employees ideas affects small firms' innovation performance. The analysis relies on a dataset of 305 small manufacturing and service firms, collected through a large-scale survey. The main results can be summarized as follows. Firstly, descriptive statistics confirm earlier findings that few small firms involve non-managerial employees in the innovation process. Secondly, the regression results show that using ideas of managers, but also of non-managerial employees has a positive impact on the firm's innovative performance. This suggests that the historical focus on the entrepreneur/CEO which was broadened more recently to the study of entrepreneurial teams does not yet fully capture small firms' innovative potential. Small firms' CEOs should involve employees in the innovation process, instead of relying solely on their own actions and ideas. Thirdly, we find that individuals' contributions depend on their functional area of expertise as well as on the desired innovation; more precisely, on whether process or product innovation performance is desired. This implies that both functional differences as well as differences between product and process innovation need to be taken into account when a firm intends to engage employees in its innovation process.
The article is structured as follows. The next section introduces the theoretical background and presents hypotheses. The subsequent section describes the data and model used to test the hypotheses. The paper then outlines the results and concludes with a general discussion and suggestions for further research.
Theoretical Framework

Innovation, individual knowledge and the resource-based view of the firm
According to contemporary strategic management theories, firms can generate rents by creating and sustaining sources of competitive advantage (Liebeskind, 1996; Bowman, 1974; Barney, 1986) . In the resource based view of the firm, resources and capabilities are regarded as the principal sources of such sustainable competitive advantage (Grant, 1996a; Argote et al., 2003; Eisenhardt and Martin, 2000; Helfat and Raubitschek, 2000; Henderson and Cockburn, 1994; Iansiti and Clark, 1994; Klepper and Simons, 2000) , on the condition that these resources and capabilities are valuable, unique and not easily transferable or replicable (Barney, 1991; Grant, 1991; Amit and Schoemaker, 1993) . The firm is perceived as a unique bundle of idiosyncratic resources and capabilities where management needs to maximize value through the deployment of existing resources and capabilities as well as the development of resources and capabilities for the future (Grant, 1996a) .
The firm's innovative capacity is put forward as one of the most important capabilities for developing a sustainable competitive advantage. Innovation is intrinsically about identifying and using opportunities to create new products, services, or work practices. The rate at which firms develop new products, services and processes impacts firm performance and long-term survival (Banbury and Mitchell, 1995; Damanpour, 1991) . By introducing new products, services and processes, organizations can become more efficient, can adapt to meet market demands (Brown and Eisenhardt, 1995) and can even establish new markets (Burgelman, 1991) .
In line with the resource based view of the firm, it is widely accepted that the ability to innovate depends on the firm's underlying resources and capabilities (Kusunoki et al., 1998) . A key principle in the literature on new product development is that the new product introduction rate is a function of a firm's ability to manage, maintain and create knowledge (Nonaka, 1991; Nonaka and Takeuchi, 1995; Cohen and Levinthal, 1990; Rao, 2002, Kogut and Zander, 1992; Henderson and Clark, 1990) . A critical portion of this knowledge required for innovation resides with individuals (Subramaniam and Youndt, 2005; Hansen, 1999; Szulanski, 1996) . Individuals are the primary agents of knowledge creation and in the case of tacit knowledge, the principal repositories of knowledge (Grant, 1997) . In addition, individual knowledge and skills (like other intangible resources such as brand equity) are more likely to product a competitive advantage because they are often rare and socially complex, thereby making them difficult to imitate (Hitt et al., 2001) . As a result, human capital is regarded as a critical resource in developing innovations and a sustainable competitive advantage (Hitt et al., 2001; Barney, 1991; Lado and Wilson, 1994; Barney and Wright, 1998; Huselid, 1995; Wright and McMahan, 1992; Wiig, 1997) I . Although many other factors play a role in the idea generation process (Amabile, 1983; Mumford and Gustafson, 1988; Ward, 2004) , individual knowledge is important for generating ideas, which in turn can become relevant when used in the innovation process (Bledow et al., 2009) . We therefore hypothesize that:
H1: Using individuals' ideas in the innovation process has a positive effect on small firms' innovation performance.
II While a critical portion of knowledge and skills resided with individuals, it must be noted that innovation is a collective achievement (Kogut and Zander, 1992; Cohen and Levinthal, 1990) . Organizations accumulate and store individual knowledge for collective use (Garud and Nayyar, 1994) and establish structures and procedures to streamline individual ideas into streams of innovative outcomes (Cooper, 2001; Allen, 1977; Kogut and Zander, 1992; Nonaka and Taekuchi, 1995; Spender, 1996; Conner and Prahalad, 1996; Zander and Kogut, 1995; Nahapiet and Ghoshal 1998) .
The upper echelon perspective
The upper echelon perspective emphasizes the role of top management's skills and knowledge for firms' innovative performance. This literature stream argues that organizational outcomesboth strategies and effectiveness -can be viewed as reflections of the values and cognitive bases of powerful actors in the organization (Hambrick and Mason, 1984) . At the basis of the upper echelon perspective is the assumption that strategic choices are taken by CEOs and top managers. The CEO is often the central strategic decision maker and can compose the organization's top strategy-making group (Zahra and Pearce, 1989) . CEOs and top managers are responsible for developing and implementing the firm's strategy. In this view, CEOs and managers represent a unique organizational resource (Daily et al., 2000; Hitt et al., 2001; Baird and Meshoulam, 1988) , which contributes to the firm's competitive advantage.
As prior research suggests that CEOs' and top managers' values and cognitive bases are difficult to measure, most studies instead use human capital -derived from education and past experience -as a proxy (Chaganti and Sambharya, 1987; Barker and Mueller, 2002; Miller and Toulouse, 1986; Patzelt et al., 2009; Davidsson and Honig, 2003) . This is based on the argument that formal education and previous experience determine one's skills and knowledge base (Lynskey, 2004; Boeker, 1997) . CEOs' and top managers' human capital is thought to affect the firm's innovative performance in both a direct and an indirect way. Firstly, highly educated and more experienced owners/managers are expected to be more successful in opportunity recognition (Hambrick and Mason, 1984; Shane, 2000; Shane and Venkatraman, 2000; Ucbasaran et al., 2009) , thereby directly contributing ideas and insights to the firm's innovation performance. Secondly, owners/managers' knowledge is helpful for acquiring resources , including human resource selection and management (Bergmann Lichtenstein and Brush, 2001; Borch et al., 1999; Schuler and Jackson, 1987) , which in turn have an impact on the accumulation of knowledge and skills. Moreover, managers who display confidence and satisfaction about entrepreneurial projects enhance employees' willingness to act entrepreneurially (Brundin et al., 2008) . CEOs and top managers are hence believed to have also an indirect effect on firm's innovation performance.
In line with the upper echelon view, a vast number of small business studies investigate the effect of the founder's human capital on venture success in general (e.g. Davidsson and Honig, 2003; Zarutskie, 2010) . Although these studies differ in their measurement of human capital and in the measurement of venture success (including size, growth, profitability, etc.), a metaanalysis by Unger et al. (2011) shows that the founder's human capital is indeed a predictor of venture success, especially in terms of size (as compared to growth or profitability H2: Using the CEO's ideas in the innovation process has a positive effect on small firms' innovation performance.
H3: Using managers' ideas in the innovation process has a positive effect on small firms' innovation performance.
Employee involvement and the strategic view of human resource management
At the same time however, many researchers acknowledge that a firm's strategy is not always driven by its top managers (Mintzberg and Waters, 1985; Burgelman, 1983; Stopford and Baden-Fuller, 1994) . Parallel to the upper echelon perspective, a literature stream has developed which emphasizes the crucial role of non-managerial employees' skills and knowledge for innovation and firm performance. Key employees' natural abilities, intelligence and skills acquired from formal education and job experience are regarded to constitute an important part of an organization's human capital (Grant, 1997) . Orlikowksi (2002) suggests that the competence to do product development is grounded in organizational members' everyday, routine practices (see also Hutchins, 1991; Suchman, 1987) . Non-managerial employees are expected to recognize opportunities (Mintzberg and Waters, 1985) and to drive organizational performance (Bartlett and Ghoshal, 1993) . Empirical work on large established firms (e.g. Smith et al. 2005) indeed confirms that non-managerial employees' human capital has a positive impact on the firm's knowledge creating capability.
In line with these findings, researchers have studied how human resource practices can contribute to organizational performance such as firm productivity, innovativeness or growth (Wright et al., 2001; Fey et al., 2000) . As explained by Collins and Smith (2006) , this strategic view of human resource management emphasizes that companies can implement a variety of HR practices that motivate employees to contribute to firm performance -including innovationby aligning their interests with those of the firm (Tsui et al., 1997 Ciavarella, 2003 Huselid, 1995) .
Characteristic of these so-called "commitment-based" HR practices (see e.g. Lado and Wilson, 1994; Zenger and Hesterly, 1997; Drazin et al., 1999) is that they increase decentralization and involvement, in the sense that problem-solving rights are delegated in such a way that they are co-located with relevant knowledge. Involving and empowering frontline employees may allow better for the discovery and utilization of local knowledge in the organization (Ciavarella, 2003) , particularly when there are incentives in place that foster such discovery (Argote et al., 2003) . Empirical studies of large, established firms indeed confirm that firms' productivity and innovative performance is related to high degrees of decentralization and involvement, which include employees being able to participate in decision-making, responsibilities being delegated, manual employees being involved with formal or informal work teams and/or quality circles and employee proposals being systematically collected (e.g. Kalleberg and Moody, 1994; Michie and Sheehan-Quinn, 2001; Hayton, 2003; Michie and Sheehan, 1999; Datta et al., 2005) .
As for small firms however, it is well known that very few of them adopt HR practices (Klaas et al., 2010) . Most rely solely on the CEO's knowledge. However, some evidence suggests that non-managerial employees do have the potential to contribute to small firm innovation. Surveys show that some small firms' owners/managers consider employees an important resource (Bergmann Lichtenstein and Brush, 2001 ) and a prerequisite for product innovation (Roper et al., 1996) . Work by Klaas et al. (2010) suggests that especially CEOs with previous exposure to HR practices, understand the value of such practices II . We therefore hypothesize that:
H4: Using non-managerial employees' ideas in the innovation process has a positive effect on small firms' innovation performance.
II Some studies on SMEs also find a positive relationship between employees' human capital and sophisticated HRM practices on the one hand and firm performance on the other hand (Hayton, 2003; Way, 2002; Maes et al., 2005; Sels et al., 2006; Rauch et al., 2005) . However, they all model financial performance or non-financial outcomes other than innovation. In these studies, the effect of employees' human capital on firms' innovative performance is assumed, but not tested.
Data and Method
Sample
The hypotheses are tested on a sample of 305 manufacturing and service firms located in the Saarland region, Germany. Company data was collected through a large-scale survey. Firms were randomly selected if they were active in (1) in other business services.
Variables
Dependent variables
Three dependent variables are considered. As we will outline below, the survey structure is such that an affirmative survey response to our main explanatory variables of interest, the use of individuals' ideas in the innovation process, already implies that the firm developed at least some product or process innovation. Therefore, we first estimate whether a firm innovated at all. The dummy Inno takes the value 1 if the firm indicates that it undertook any kind of innovation activity (product or process) in the last three years and is zero otherwise. This is determined by general firm characteristics, as we describe below.
III This response rate is highly comparable with general response rates for surveys of German firms. For example, the Third Community Innovation Survey had a 21% response rate in Germany (Eurostat, 2004) .
Conditional on being innovative at all, we consider two dependent variables representing innovation performance. These depend on idea management among other determinants. Our first performance indicator describes product innovation performance. We follow the work by a.o. Mohnen and Mairesse (2002) , Laursen and Salter (2006) and Faems et al. (2005) , who measure product innovation success as product innovations' share in total sales. In particular, we asked respondents for the share of current sales obtained with innovative products that were introduced to the market within the last three years. This percentage is the variable Newproduct. Second, process innovation performance is considered by using a dummy
Newprocess indicating whether the firm implemented at least one new process in the last three years (see e.g. Hall et al., 2009 , who use the same concept of measurement). As can be seen
in Table 1 , about 60% of all firms in our sample innovated in the past three years (Inno). Firms on average achieved 16% of their sales with products that were introduced to the market within the past three years (Newproduct). Process innovations were implemented by 44% of all firms in the corresponding period (Newprocess).
Explanatory variables
Our main explanatory variables represent whether firms use different types of employees' ideas in the innovation process. We will verify whether these variables affect firm's innovation performance with respect to both new product and new process introduction. First, companies were asked to indicate whether they had used employees' suggestions in their innovation process in the past three years. The dummy variable Idea takes the value 1 if the firms responded "yes". In a second step, respondents indicated in which 'type' of individuals these ideas originated. More specifically, they were asked whether or not ideas from ( were used in the innovation process. We label these dummy variables (a) Idea_ceo, (b)
Idea_r&d_nm, (h) Idea_mkt_m and (i) Idea_mkt_nm respectively.
Based on these 9 dummy variables, we constructed the dummy Idea_m, which is equal to one if ideas of managerial employees different from the CEO were used. We also constructed the dummy variable Idea_nm, which is equal to one if non-managerial employees' ideas were used in the innovation process. As can be seen in Table 1 , around 64% of all companies used CEOs', managers' or non-managerial employees' ideas in their innovation processes (Idea).
Approximately 51% used their CEOs' ideas (Idea_ceo), 38% used ideas of other managers (Idea_m), while only 20% used non-managerial employees' ideas (Idea_nm). This confirms earlier findings that small firms rely mainly on their CEO to innovate (Burton, 20001) and that employees in small firms are seldom involved in valuable activities such as developing innovations (Klaas et al., 2010) .
In addition to the main variables of interest, the survey also offers a rich set of relevant control variables. These more general controls are used as determinants of both the likelihood to innovate at all and our two innovation performance variables. Naturally, the firm's R&D intensity will affect its propensity to innovate at all and also its innovation performance (see e.g. Pakes and Griliches, 1980) . In line with work by Mueller (1966) and Faems et al. (2005) , we operationalize the firms' R&D intensity as the number of R&D employees divided by total employment (Rdint). The R&D personnel amount, on average, to 7.7% of the total workforce (R&D_ Rdint). Furthermore, firm size measured by employment (Empl) allows controlling for potential scale and scope economies that larger firms may realize in their innovation process (see Cohen and Levin, 1989 , for a survey). On average, companies in the sample employed 16
people. Due to the skewness of the distribution, this variable enters the upcoming regression analysis as logarithm (Ln(Empl)). The firms' age (Age) is also used as control variable, as younger firms may be more innovative than older ones (e.g. Schneider and Veugelers, 2010) .
In particular, it may be the case that younger firms achieve a higher share of sales with new products simply because they have less established products than older firms. The average age of firms was 21.5 years old, but there was large variation from 1-208 years in business.
Also this variable enters the regression analysis as logarithm (Ln(Age)).
Further controls are a dummy indicating whether a firm is associated with a group of firms (Group) and the degree of product diversification (Div). Group members may be more innovative as they have better access to resources in terms of capital and knowledge that may spill-over from parent companies or affiliated subsidiaries more easily when compared to knowledge spill-overs to stand-alone companies (Pfaffermayr, 1999) . For product innovations, group members may benefit from better access to markets through their affiliates' distribution system. The product diversification degree may, on the one hand, result in more innovation as companies may see more technological opportunities for innovation in their product markets and production processes (see e.g. Garcia-Vega, 2006) . However, high diversification may also results in lower shares of sales with new products as innovations may only concern some submarkets of the firm's whole portfolio. Diversification (Div) is measured as 1 minus the share of sales obtained with the firm's most important product line. Thus, the index may take the value zero for a single product firm and approximate one for a highly diversified firm. About 27% of firms in our sample were associated with a company group (Group) and the diversification index was 0.271 at the mean (Div). Thus, firms in our sample achieved more than 70% of their sales with a single product, on average. Finally, evidence exists that sectors differ in the paces and rates of technological change (Pavitt, 1984) . Therefore, we use four industry dummies to control for unobserved differences in innovation across sectors. Of the 305 small firms in our sample, 146 were active in manufacturing, 58 in construction, 23 in IT services, 35 in transportation and 43 in other business services. Descriptive statistics are presented in Table   1 . Correlation statistics are presented in Table 2 .
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Econometric model
The questionnaire structure and its questions suggest using a Heckman selection model (Heckman, 1979) . As firms were asked whether they used CEOs', managers' and nonmanagerial employees' ideas in their innovation process, it is desirable to differentiate between firms that were not intending to innovate at all and others IV . Therefore, a first equation explains the propensity to innovate
where Inno* represents the innovation propensity which is explained by the vector z and a random error term  and where the coefficients  have to be estimated. Here the vector z contains the general firm characteristics as described above. It is possible to observe the dummy variable
The survey asks whether ideas were used in the innovation process. This implies that firms who respond affirmative must at least have planned to innovate in some form. Therefore, we want to control for the fact that a firm engages in innovation at all. This is achieved by estimating a Heckman selection model. If one would estimate the performance equation only on firms that actually innovate, one would possibly overestimate the average innovation performance as those companies with no innovation would not be included in the sample (data censoring problem). This problem can be tackled by the application of the sample selection model as the performance equation will contain a variable that controls for the correlation between the likelihood to innovate and the innovation performance.
In a second step, the innovation performance equations are considered. First, we are interested in the performance with respect to new product sales and how this relates to employees' ideas.
where the vector x are the covariates and  its associated coefficients to be estimated and e is the random error term. Here the vector x contains the general firm characteristics as described above and the idea management variables. As Newproduct* is not observed if Inno = 0, the following selection rule is applied:
The standard Heckman selection model is completed by assuming that  and e follow a bivariate normal distribution. Then, the expected value of Newproduct can be written as (see e.g. Verbeek, 2000, for technical details) ) (
where  denotes the standard normal density function,  the standard normal cumulative distribution function and  is a coefficient to be estimated (the error terms' covariance). The second stage regression thus estimates product innovation performance conditional on being innovative at all.
For the dummy variable Newprocess the same model is used, with the exception that the second stage regression amounts to a probit model due to the outcome variable's binary nature (see van de Ven and van Praag, 1981) . The second stage regression thus estimates process innovation performance conditional on being innovative at all. Both models are estimated by Full Information Maximum Likelihood (FIML) (see e.g. Verbeek, 2000 , for more details) V .
Results
Tables 3 and 4 present the regression results. In econometric theory, the coefficients in the Heckman selection model are identified because of the non-linearity of the Mills ratio entering the second stage regression even if the set of regressors is identical in both equations, i.e. x = z. In practice, however, identification is more reliable when an exclusion restriction is used, that is, a variable that enters the selection equation, but not the second equation (see e.g. the discussion in Puhani, 2000) . Ideally, the exclusion restriction would be based on theoretical reasoning. However, as there are no good priors as to what should drive the innovation dummy, but not the innovation performance (such as sales with new products or process innovation), an empirical strategy is applied to search for an exclusion restriction. It turns out that R&D intensity (Rdint) is best specified as linear function in the outcome equation, but that it enters the selection equation in quadratic form. This implies that the models' coefficients are appropriately identified in the second equation.
Effects on product innovation
As mentioned above (and as seen in the lower part of has a positive and significant impact on innovation. As expected, the diversification index Div V The FIML procedure estimates the two equations jointly, instead of first estimating the propensity to innovate and then subsequently estimating the innovation performance equations separately. also affects the likelihood to innovate positively. The more diversified a firm's product portfolio, the more likely it will innovate. Furthermore, the industry dummies are jointly significant at the 1% level.
The second equation of Model A provides interesting results concerning the use of individuals' ideas in the innovation process. The general dummy, Idea, is highly significant and positive for new product sales indicating that small firms utilizing individual ideas from inside the firm are more successful in product innovation than other small firms. Hypothesis 1 is thus confirmed in the case of product innovation. In Model B, we distinguish between ideas from (a) the CEO, (b) other managers and (c) non-managerial employees. We find that using nonmanagerial employees' ideas (Idea_nm) has a significant positive effect on new product sales, which appears to confirm our Hypothesis 4 for product innovation. The contribution of CEOs' ideas (Idea_ceo) is significant at the 10% level, but using other managers' ideas (Idea_m) has no significant effect on new product sales. At first sight, hypothesis 2 is hence confirmed, whereas hypothesis 3 is not supported for product innovation. However, when looking in more detail into the managers' functional areas, we see that the picture is much more nuanced.
While we do not find a joint effect of the use of managers' ideas, Model C shows that using R&D managers' ideas (Idea_r&d_m) actually has a positive effect on turnover from new products, which is significant at the 10% level.
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The results concerning the control variables largely conform to expectations in the case of product innovation. In all three models, Rdint has a significant and positive effect, while Ln(Age) has a significant negative effect on turnover from new products. Younger firms thus achieve higher sales with innovative products. Furthermore, the diversification index Div is basically insignificant except in model C where it is weakly negatively significant. These results
show that firms having a diverse product portfolio may be more likely to innovate, but their product innovation performance is not affected significantly. Contrary to expectations, the effect of the Group dummy is negative. However, it is only weakly significant in model C and otherwise insignificant. Thus we cannot make reliable conclusions about intra-firm knowledge spillovers. Also the industry dummies are not jointly significant.
Finally, note that the test on independence of the two equations in the regression models does not reject the null hypothesis of no dependence. Consequently, all models can be reestimated using only the subsample of innovating companies. All results from above were confirmed and therefore, these regressions are not presented in detail. In addition, we also estimated Tobit models, which are a restricted version of the selection models (see e.g.
Verbeek, 2000, chapter 7). All significant effects as reported above were also found in the Tobit regressions. Therefore, we do not report these results in more detail.
Effects on process innovation
The lower part of Table 4 is of course highly consistent with our findings described above,
given that we estimate the same equation, namely the propensity to innovate. The upper part of Table 4 describes the process innovation performance conditional on being innovative at all. In the second equation of Model D, we find that the dummy variable Idea has a positive significant effect on Newprocess indicating that firms utilizing ideas from their employees are more successful in process innovation than other firms. Hypothesis 1 is thus confirmed also for process innovation. When looking at the more detailed Model E and Model F, we see -just like for product innovation performance -that we cannot draw general conclusions regarding the effect of the use of managers' and non-managerial employees' ideas. The detailed analyses by functional area in model F show that Idea_prod_m and Idea_prod_nm both have a positive significant effect on Newprocess. This implies that using ideas of production employees -with or without a management position -positively affects the firm's ability to introduce process innovations. In addition, we find a negative significant effect of Idea_mkt_m on Newprocess, which suggests that using marketing and distribution managers' ideas hinder a firm's process innovation activities. We do not find any significant effect of any other individual's ideasincluding those of the CEO/entrepreneur -on Newprocess. Hypothesis 2 is hence not supported in the case of process innovation.
For process innovation, the control variables perform poorly. Only the industry dummies explain differences in the average likelihood to introduce a process innovation in addition to the idea management variables. The low variation in the Newprocess variable within the sample of innovators may be the reason for this finding. Information on the extent of process innovation would be desirable, but is unfortunately not part of the current survey. Other surveys (e.g. The
German and Flemish versions of the Community Innovation Survey) contain information on
cost reductions or quality improvements due to process innovations. Such measurements should be included in future research on employee involvement's innovation performance effects.
Also here, the test for independence of the two equations in the regression models does not reject the null hypothesis of no dependence. The models were therefore re-estimated using only the subsample of innovating companies. The analyses confirmed the results above and are therefore not presented here in detail. We also estimated Tobit models for process innovation and the results were confirmed.
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Discussion and implications
This article studies the extent to which small firms' innovative performance is affected by using CEOs', managers' and non-managerial employees' ideas in the innovation process. The analysis relies on a dataset of 305 small manufacturing and service firms, collected through a large-scale survey. The authors believe this work adds insights to existing literature in several ways. Firstly, while previous work studies the impact of employee involvement on the large firms' innovative performance, we are amongst the first to investigate this in small firms. We find that also in small firms, using ideas of managers but even of non-managerial employees significantly impacts a firm's innovative performance. More specifically, we show that for process innovation performance, small firms benefit greatly from suggestions by nonmanagerial production employees. Also for product innovation performance, we find a positive effect of using non-managerial employees' ideas. This suggests that the historical focus on the entrepreneur/CEO which was broadened more recently to the study of entrepreneurial teams
does not yet fully capture small firms' innovative potential.
Secondly, existing empirical evidence regarding the importance of CEOs and top managers for innovation is inconclusive. While some authors find a positive relationship between small firms' managers' background and firm innovativeness, others do not. Some suggests that, although CEOs and managers affect innovative outcomes indirectly through their approach to hiring and employee management, they do not contribute their knowledge or skills directly to innovation. In this paper, we were able to test this hypothesis by explicitly measuring the use of CEOs', managers' and non-managerial employees' ideas in the innovation process. We find that, although CEOs generally do not provide relevant input for process innovation, their ideas are actually very relevant for product innovation. In addition, we show that R&D managers' knowledge is highly relevant knowledge for product innovation, while production managers'
suggestions contribute heavily to process innovation. At the same time, however, we show that ideas from R&D managers do not contribute to process innovation, ideas from production managers do not contribute to product innovation and using ideas from managers in marketing/distribution or administration does not contribute to process nor product innovation.
This implies that, depending on their functional expertise and the desired type of innovation, CEOs and managers actually do contribute their knowledge and skills directly to innovation. Wales et al. (2011) suggest that entrepreneurial orientation will manifest itself differently depending on the hierarchical levels and functional areas within an organization and on the firm's strategy or goals. We indeed show that non-managerial employees' contributions depend on their functional area of expertise as well as on the desired type of innovation. Using their ideas generally contributes to product innovation performance. For process innovation performance, only non-managerial employees from the production department -as opposed to non-managerial employees with a different functional background -appear to have valuable ideas. The results thus clearly imply that not all functional expertise is equally valuable for all types of innovation. With respect to managers' contributions, our finding that only R&D managers and not marketing/distribution managers add to product innovation performance deserves some more attention. It is generally accepted that new products' success is largely determined by customer acceptance (Im and Workman, 2004) and that new product performance depends on the processing of market information, on understanding customer wants and needs (Ottum and Moore, 2003) . Customer involvement in product development processes is recognized as an important source of information on customer needs (von Hippel, 1986; Franke et al., 2006; Olson and Bakke, 2001; Schoormans et al., 2003) and as a determinant for new product success (Lilien et al., 2002) . Therefore, only employees that have direct contact with customers are expected to generate ideas that can lead to product development (von Hippel 1988) . Although sales & marketing employees are thought to have the best view on unsatisfied customer needs and competitors' new initiatives (Hyvärinen, 1990; Martin and Horne, 1995) , our findings show that the main contribution to product innovation performance by managers comes from the R&D department. This might possibly be explained by high customer involvement in the R&D process of the firms in our sample. Unfortunately, we do not have any data on this.
A first important managerial implication of our work is that small firms' CEOs should refrain from relying solely on their own actions and ideas in the innovation process. While some authors (e.g. Klaas et al., 2010) plead for an increased involvement of employees in small firms' innovation activities, we are the first to substantiate such call with empirical evidence. A second implication of our work is that both functional differences as well as differences between product and process innovation need to be taken into account when a firm intends to use ideas from employees in its innovation process. If a firm wants to excel in product innovation, it should focus mainly on using ideas from its CEO and R&D managers. If it wants to excel in process innovation, attention should go to ideas from employees in the production department, including both production managers and non-managerial production employees.
Whereas early models of innovation patterns at the industry level propose that product innovation dominates process innovation or vice versa (e.g. the product cycle model of Abernathy and Utterback, 1978; and the reverse product cycle model of Barras, 1986 Barras, , 1990 , more recent work on the firm level indicates that firm performance benefits from the cooccurrence and mutual strengthening of simultaneous product and process innovation (Pisano, 1997; Damanpour and Gopalakrishnan, 2001) . This however should not instigate small firms to implement general company-wide knowledge management and gainsharing programs in the hope to raise both process and product innovation performance. Our research clearly indicates that separate -and perhaps simultaneous -initiatives to engage a select group of employees in either process or product innovation are far more efficient.
Of course, when interpreting the findings, one also needs to take into account the limitations of the study. One drawback is that we study the use of individuals' ideas without controlling for the quality of these ideas. It is well known that opportunity recognition capabilities differ between individuals and are dependent on human capital (Zarutskie, 2010; Dimov and Shepherd, 2005; Snell and Dean, 1992; Grant, 1996b; Tushman and Anderson, 1986; Ucbasaran et al., 2009) , social capital (Bhagavatula et al., 2010; Davidsson and Honig, 2003) , the use of different information sources (Ozgen and Bara, 2007) and other individual characteristics (e.g. Corbett, 2007; He, 2008) . Our analyses do not take into account these individual characteristics.
A second limitation is that existing work points to a number of additional firm level characteristics that affect innovative activity, such as the availability of internal funds (Burt, 1992; Himmelberg and Petersen, 1994) , the effectiveness of venture capital funding (Florida and Kenney, 1988; Kortum and Lerner, 1998) , joint research with universities and other firms (Feller, 1990; Mansfield, 1991; Henderson et al., 1998; Mansfield and Lee, 1996) , geographic location (Saxenian, 1990; Pouder and St John, 1996) , documented innovation plans, market research and training and education (De Jong and Vermeulen, 2006) . In addition, environmental dynamism is known to affect a firm's innovation strategy (Pérez-Luño et al., 2011) . Including these firm and environmental characteristics as control variables would be opportune, but is not possible due to data limitations.
Thirdly, the data did not allow us to separately quantify process innovations' cost and efficiency effects. Also, as is often the case with survey data, our variables represent the respondents' perception, which may differ from the actual values.
And finally, the paper only looks at the effect of employee involvement on innovation performance. Although some (types of) individuals' ideas do not affect product or process innovation, they may lead to other desirable outcomes such as employee motivation, efficiency (e.g. doing non-innovative activities in a cheaper or better way). We full endorse the plea by Wales et al. (2011) to use a broader set of performance measures in this research field. There is definitely room for further SME studies on the effect of employee involvement -preferably by department or function -not only on innovation, but also on other firm outcomes. If possible, these studies should control for managers' and employees' individual characteristics, as well as for environmental characteristics. In addition, future work could try to provide in-depth understanding of the puzzling finding that suggestions of marketing/distribution managers hinder process innovation. Note: Standard errors in parentheses. *** (**, *) indicate a significance level of 1% (5%, 10%). 
